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(54) DRIVE DEVICE FOR INK JET PRINTING HEAD AND DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a high grade 
gradation printing without lowering the printing efficiency in 
relation to time for printing by controlling the diameter of a 
recording dot variably on a recording paper. 
SOLUTION: A drive signal to be outputted per single 
printing cycle is composed of a first pulse, a second pulse, a 
third pulse and a fourth pulse totaling four drive pulses. The 
first pulse and the third pulse Jet an ink droplet equal to a 
medium-size dot. The second pulse jets an ink droplet equal 
to a small-size dot. The fourth pulse only gives a fine 
oscillation to a meniscus. The gradation value to be initially 
given is decoded as the 4-bit print data consisting of bit 
data corresponding to each of the drive pulses. Thus it is 
possible to properly select either one of the drive pulses or 
a plural number of the drive pulses, and further, perform a 
multigradation printing by variably controlling the diameter 
of recording dots on a recording paper. 
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B5^fa#^gitl■'^V^xt-?■^^•f^^Mil5LJt>'^V^;?,3l^R^l-f5• 
i«i^tw*^ t-C-EnsiJig«Si*lt'aSlWt::A:^$itl> ^-f 

ixm-^ y^?ilSrDiaj$-tf l <r)m&n)VX 

jStl^m^t: J: 0 . -EP«iPMF*)t'Huia=&iEI!)>'^^l-X<7)a 

ffieiBSfl^fi. lglfi0^y:?«S-D±tii$-^^!ti«^com 

mm 1 o>f v9mtm!7Mz<r>A y ^'SiSrttai^-a- 

■tX^^'O. 'f y^W±ai$ii-^rV''lll«OP^'l)Mi:s W 

fe^2«ig«i^'«;i^xcr);!^»ssiRLt:«rfesi2<0'f y^m 

^ttais-ii-i.^2c7)Ptiinit, fne®ioi»Avwx^ 

ico-^ y^?jSS/o(iBuiem3cO-f y:7«<7)V^ttL*>?-tt 

3(7)mm^vi^ximiLxmtim i ^o-^ y^mmm 
(OA y'?mi^tii^'^^m4mmmbi}\ mmmx 
$>?>zb t -rsit^ 2 iztmcoA y-^-yx-yh 

iia^. mMW^T-9i}mw.'^m^j:mimmmxu 
mi4(r>mi^-^i\^xcr,?).^mm-i:ib^^ttm 



*3l3(ciai60-f y^ 'Jx >y h jtr D y b'^-y KiOiEil 
l,^-ftl35iHcietSO'f y^->'x >y h jCT'J y b'v-y KcOlK 

c 6 3 mnem i mm^ v^-xmm s t 

iN^-rssffimfflKH*2SJBts i5iBaiKmfi*><biwfB4' 

Hijiajl2«7)»'^yi'X{i. 4'^l;fii*^^>|tnail>i«^fb«c 
€fiJ: 0 t''h$v^m2<7)g;:^«fi^-c±#-ri.lS2co« 

i^mmm^ t . mm 2 m-mm^h ^m&t 

T'm-rsm2c7)ttJET(^»«t S-^LTlilSStlTV^ 

tzh imw.t-tum-^2~~mim 5 ^•m*^;:^ 

tKc7)>f y :? i^x -y h-5tr U y -y Kt^Ml^a, 

^7 t3g«co-f y^ 'Jx y h^rv y h'^-y vnmi 

cnA y9'Jx -y h^r>; y h^>y KcoiMiigs, 
[ n*3S 10] ffiiJ:c7) y X/i'C^ t*fJiS t 

S-f y^-^'x-y ^•:*7'yy^'^>y Fc7).|gt!i:^^tCiJV> 

flffiam 1 (TiA y^'jjgj; 0 i,'j'-&cr>m2coA ymi:^tii 
^■t^f^i!bcom2 comw -o^x t mm icrt^y^mt 

MOHBO-f yi!'jgSrttaj^-ti:l.:t<6coS^3<7)»M- 

fjia#»^;i^x(:-?-iX'?ti*tJSLT^ft^)n;t-''<;i-x 
v>-fn*' — :>t tzi,mm<nmm^'<)i'xrMt^'^t&ifZ±^ 
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[00 0 1] 
[00 02] 

[t^^*c7)S»] ^ y^i^x -y h5S:c7)rij yi'ti. ij^s 
F Sr ^ t T is 0 , i c?)r y h ^ 7 H Sr =^ ^ U V i^liffl 

^§h'7 hA-^'-yT-:7l-«-^v^T, r'jyh's7 K 
(?)#yx;p*^ii>-f y^'?W'?-n-ftLBif^c7)^'^ sy^^T- 

>^\,zmm I. i J: . Epa^itrioii i> . ; 

J;-3t^y::?i>x-yh-5t<^r'jy^{i. -fy^Jg^ttttJ 
[ 0 0 0 3 ] -e::T\ 0 . mt\i. 1 

4X4. 8x8#<JD«IC«0H-vht:'^-ri>wt(:i:-5 

•c+raPMM^^il-ri.:^a*>«ffl§nrv^i>. 4x4(7) 

H 7 h V h >J ^' XT' 1 ':>«M*§:^S-rn(? . 1 6 
Ii^c^:«-||?fil$-±fm{f . J: *)fm-b^i<z^mm: 

tm H 7 h g ^ /h $ < -r ■& '^wt'^h I . 

[0004]M;t{f. !»g§Ha5 5-17 589-t;&l8# 
l=iSS8$fLT\-^i>J;5tc. 4y-?t:mLfcE:hmm 

Srff^CihtzioT. Uttb-t-S.'f y^}S^O*fiSrii'^^:< 

[ 0 0 0 5 ] leff K 7 bg;{)v|N? < . fiffiJS^,«{ 

i)K mmm^±m^z{&ri-?^, mm. a^oiegiH 

<7)fEfl H 7 h@^fflV>fc%^<?)4^t7)Epm[i]5:Sf 



[0006] ^ZX\ m-'C0yX/V-t)^(im^lMM.(7)-< 

y^m^^ita^mmtim'^mt-titmiomm^ti 
Tv^i, mm. m:^4 -1573 5-^^^$g. *bi# 

ms. 2 85, 21 B^B^iSIS) . i}-i}^himX'ii. 

m^^^-t. imm±.izmm-tm^z. ;ix^>«jgt 

^«»i!'->'f y^'jiSSr-^§*T:^#^:'f y^m^^tt 

Xr)l,zKi:r>X\^t. 
[0007] 

[^B«*>'»v^tJ;3tt-^ilS] BiIiB^^ISiE«c7)tS*e 

Wrizxtm. m.^^j:4 ymt±^^j:4 y^'m^ana 
^mx'hif}^. smMmmi^zA y^m^^w^-ti<D 
mu\ tt^. smmizmtimzm-'^j:4y:?m 

[0008] *iiBBi. ±ie<7) i a^ra^coiijatcii^ 

y^mtiiSiX'^tXo izifzA y9 -y'x 7 Y-^r>) y 
h^-y Y(r)mmmRumm:)im^th z t ^zh 

<o-^yi??il5-lti^Rfciii°rtg^-f y:7vx7 h^r^jyv 
^•y mmw^Rx/smif&^mm-rhzt^ziih. 

[0009] 

miziu A y^'Jx. 7 y^r'}yv^-y Ymmm. 
Avi.x*^<i>ffi)jgL. ^wm^-^fvxkz^fi^ixnmLtz)-^ 

>i':^mRm^i^A,X'^xm'¥r-9\zX'^X . ^SSS 

[ 0 0 1 0 ] m*,. mm 1 fc^sieajx-u, ym 

i^ti^ii^]^^^hfz^<TimL<^miJ-^)vx^tLX' 

Wmf^)VX l,z^ix^'tinp5 Lt::fVi'Xmm^-k^A.X' 

'ffit^'^t.fz\mm.<^mm' ^!vx^K-}]%^m=F\,zn 
Lx-m\mmx'mmikzx-)]^^hx4 -yi-^mt 
mitiztirmtLx^^h, 

[00 11] h^m}^Vlxti'iyvUXMtlitS^l>zX-oX 

m^fi&t. zmm^v\^xiix-i ^i-^mi-fftx 

m^'^ll'XizfSttzE^^-it^^l^mz-tfziib. ZcoEiJ 

^fttcict^c-f yi?*c7)^y:??gj{)iTi±tti$tt§. 
X. -(Dmm>-<)i'X^my{-tiii£~m\^MX'-<7)-( y 
^mmttb^ti. mLmm^vvx$:MiR-ttii£-m 
m^x-mm^ ymt'oiiii^tih. cntio. le^i 
mmmmm±^z^mi4 y^asri^t-c. 
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[00 1 2] t/i, tmmizmmzu. ^n^ti 

[0 0 13] ^fitititf. -m\mm^z\i^-)]^tih 

mM^\i. i5]fic7)-^yi??s^ia:ai-ri.^i<7)»N7i' 

tii>. «!-oT, ::ix^>iii. m2, mscTj-fy^'jgtfoffi 

[ 0 0 1 4 ] BP*>. ii^3 tclBfilcollBBcoJ: p 93 

?f.i'MiRtxmim2<D^ y^m'S:^\ii^^^^2m 

tm3<r)A y9mn\<yftd]^^v±^^^hm<mWM. 

LTfriamic^^ y^'«&u^m3(7)^ y^'issrttais-^ 

[0015] zix^zi. 0 . m 1 nmrnx-M. A y^m 

tixmimzAA^com^ f •/ v^^ji^b^? fii* . us m 

tLA^*<ie^fiicr6jftTn±tn $ its fc*^ . immf,z^u^ 

^y9mt^3<7)4 y9m(nW5m±'^i,^fihfz^. m 
y!'mmmmzm^ixmr)-k^\ mm^zm 

[ 0 0 1 6 ] t /v: . if*«4 J: mWs 

tl^rl? 1 iO|!gifflfflTii^4(7)WW;^co;^Sr3itR'f- 



[0017] Eiim.m'f-i^ y^m^'ot^ l^^^sjk 
yi>mmMm±thzti)'ix-^i, ttz.^KT) 
ifi-fhLtifix'^^fzib. mamm^izy^-x^xiWi 

[00 1 8] if*3S5W*?.^B3cOJ:-5tc. UlcOiEllj 

[0019] mi,-%Wi^mAmmm.^%m-uz)^ 

<rm. 1 ^7)ggiJy>?;^x h%3 cOlBi|/N7^X fc <7)B#faif «B$r 
[0020] 

mm'miz-r>\^xnm^zWMh . 
[0021] 1.^1 cn^wym. 

^ y i^'x 7 h 5tr u y ^' o^tlT'o -y ^ mx:h t . 
[00 221 1-1 

y^' y'x -/ hitru y^(i, ruy^'nybo-^i 
fcryyhxyi/'y2i;*»'c.1i^$n-cv>§, ruy^' 
ayfn-^Ui. ll?hc7);^xhr?yfA-:J'l?*^^(7) 
EPSiJr-^^SrSfrr.g.'f y^-7x-X (OT r I / 
Fj tl^3) 3t, «-aT-^'iOiH1t^^ff3RAM4 
fc. #aT-^J«!!S(7)/ty)m-^y|?S:l2'ttU/'cRO 

^m<^ruyh^-/ H 1 0'^^o|girfi^^^4$^^-l. 

H7bA-:7-yT-:5' (h'<y h-7«y7-T-:? ) 
^xfcEp^f -^'&IA1M^#^7-'J y hxy i/'y 2 tc 

[0023] I/F3{i, ^)i(f^-v9^'^'3-K, ^ 
7 >f^->Jr-:?«v^-riTj&-l-^tO-r- 

yfa-^'(cs^Lrh'i^-fi^ (BUSY) ^r^'/P 
7i^'{i-§- (ACK) ^^ai:/Jti.c:h*^t"^l.. 

[0024] RAM4{±. gfl>'N' 7 7 T 4 A . 4'IS>'^'7 

7r4B. ai^IA'77r4CSU''7-^^^'J (H^ 
■f) ^i:LTfiJffl$il.g.tO-Ci>l.. g«M'.y7r4A 
Wi. l/F3t^mifzt^Xhay\^:i.~-:?tPt>cr)fP 
m—^t/^-mmz^^^Kl, WN"-y7 r 4 etc 

KT-:?A^fE1i^ii^. ai^I>'-^77r4CtC{±, f^as^O 
J: a t:|IgPlT-^2-T3-K UdliOh' 7 h A-:?-yf 

Siii.#«s»i/-f-y i: 7 :r y hf-i?sa/yyy^ 
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[0025] mm^eii. 7 r 4 Ammir 

[ 0 0 2 6 ] r U > b'^-y F 1 0 CO 1 ^T^i-CffiS-tS F 
</ ^^^•^'->'r-:^':0^^t^>^^-l> t . ^C7) 1 ff^cT) F •/ h 
^-tr^-yr-i^fi. I/F9S-^UTryyh's-/ Fl 

CO F x ^^^':?->'f-:?*^'a^:^$i^-S^:. +ISI>'?-y7r 

I.. 

[00 27] TU>-FX>-x>2(i. rUyFA.>y Fl 

ot. isj^offi:^ (0* tmi) 1 It, ^ 

tdixm^^inoh<DX'hi. =jfA''j-/xa«i2 
(i, r u > h'v-y F 1 0 ^mwtr&^^ u •/ i^'t , 

-v'J 7 rJ'-f 5 y^/'<;^^l?^^LT*ff$^i■S^A' 
[ 0 0 2 8 ] r IJ > F'v y F 1 Oli, S>m^t^l,zmi 

#y ^ y :7 iiS: Pitts $ -ttl) t, OT'S!) I. . F 7 F 

^^^-yT-^'tCill5!!S!h,:tEp^T-:J'{±, mm,l 
*»(^c7)^'a-y^fi-f (CK) I/F9A^J^ 
i'yFWi^'X^' 1 3ti^U77Hra^$it.i.. dOi^UT 
}V'^^i\.f^m'^-'9 (S I ) -H. ^-y^HISS 

m.'&m&mx'm.^ix^h, w^^mfffflt-c^ff 
f~|g^Sl6^c4i.^>^^s. x-^-y^iu^iecoA^jiit 

|gi!lfi^4lllK8*»^.W»{i-^ (COM) *5W 

^^^i^ J t LT tOEmJii)^ 1 7 \^h. 
[0 0 29] Ep^T-rJ'ti:, X^ 7^1I1SS 1 6c7)#i)^ 

mm. x-f 7^iiis&i 6tctoi.En^:T- 



^f•5. x-f 7^IIlSgl 6t»t>l.ep^T-:?«< 

[0030] 1-2 ryyhA..,, Fco*#:W<i^ 

7° U y F 7 F 1 0 co|i{£2rM#:WtcS^ L.fc<7)*^ll 2 ^0 
WmX'Ibh. 01«fc7)v'7Fl'i''X:S'[Hl?&l 3, ^7 
f-IllSS14. V^)Vi^V9\5. X-f 7-f[lIlfSl 6S.I>' 
Emmii^ 1 7{i. ^ix-etlT'J y F^7 F 1 oo#y 
X;W:*tJ5Ly::*^l 3A-13N, 14A~14N. 
15A~15N. 16A--16N, 17A~17NA>fe 
«$ftTV^^, Ep^T-^'fi, (1010). (0 1 

0 0 ) #(7)Jn< . ^JXl\M\z. *:±ffi«h"7 F 3«»f> 
ftTfficO h* 7 F 0 a •C«-&lt4 1" 7 F T- ^' X-mm il 
X\-^h, -etT, ^•Cc7)/X;HC'3V^Tc7)#iffTC7)h'7 F 
f - Tb^'-EPJIiMWf*) 7 F U- i^'X 1 3 A~ 1 3 N 

[ 0 0 3 1 ] fiP*>. :^yX;l/^<r)ftJia^^f >y F 3<7)f 

-9i}^i^y hU'Jx^ 1 3A-1 3Nt;yyr;i^tEjii§ 

^^/cf^. ^ (7>^y XfUji'Cr) h' 7 F 3 (Or- :5' {45 7 
^ 14A'-14N(Cj:-oTv-/f-§ni). ic7)^7f-t 

1 0 , JiiC t . 1' 7 F 2 cO-f - ^t^i^yhU 
xX:?l 3A-1 3NtC$KjM§ix|,. |p|«t, i^CV^T'^ 
yX/kJJ-<0t'7 F 1 cOr-^. :^yX;k5)-(?Dh'7 F OcO 

[0 03 2] ^LT, mmri-^^'x-i -yi-tLxm 

^^ill^X-^ 7^#i^l 6A~1 6N{caDfc.&t'7 F 
T-;?** r 1 J io^tt, (COM) *<ffigS 

»^ 1 7 A- 1 7 N izmmmn^ti. ^Ewm^f 1 7 
A~i 7Himmm^m^mizmtx^m-^. m 

iZ. #X-Y -y^K^ 1 6A-^16mzmhlh'^yYT- 
^ir >■ 0 J <7)^{4. #ffi«igil^ 1 7A~1 7NA.C0 
iaWi#*^'5SBr$:fi. ^ESSD^l 7A~1 7N{4tt 

[003 3] 1-3 7'yyF'^7Fc^tl«9*lfll^<0- 

EI3{4. ry y F^7 F 1 O(OW6<}ffljtO-0iJ2r^L 
T^^l., 7 F 2 H4. yx';l^2 2 A^^'mS 

y X;Pr^- F 2 2 1 7-^ 7 y Fg5 2 3 A«>'fMS 
2 3 1 1 J: •or?JSS&»)^t«2 4 ^ ^: 
fclcJ:'?, «fiK$tlTV^I>, WMm.2A\z\t. -fy 

^^^2 5. ■^y^ffi*&n2 6si;ffi;»jfi^2 7*fm 

[ 0 0 3 4 ] «^ 2 8 \,Z\tWm. 2 9 *^'m$ixTfe 

0. JR«S2 9W3f4ff«iiKli^l 7 (iE5IW4E«ii 

ts^ 1 7A-1 7Nw>-rn!{(») imm'\\'^hixx\-^ 

1. KmmWFFl 7(4, ^<7)5tSi§*>*ii!l«2 ScOT^y 

>¥U23Aizmift&xdiz. m^misoiifLx 
m^^tixK^h, zzx\ ffmnii-f 1 nzu. mm 
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[ 0 0 3 5 ] ^rfc, E^mj- 1 msmm^<^ 

[0036] J±€»^ 1 7 t , J±«*g»l^ 

fc. JilJgfli^l 7;!)>'f*:^LTJI:^?6±S2 7*W 
L. Em±m2 7mEE^i}<±^LX&:hmM2 7 

=5cfc. E^i%4M2 7(7)§«^^<E (E:']^^t) 

^micomm^v]^:^^ bLxmi^vi^^t.. m2co 
bLX(om2^vvx}:. ^mscM^-^jv 

kLXcoms^VUXt. ^g4^0EiJ/^V^XJ tL 

[0 0 38] ;^f, Ili>'\vi';^3t{/|g3/<;p;^(i. |s| 

-(^/■^jixmmtL, mum I o n gcofpn&co^ 

Ill vNVPX t m 3 AVP-x i: (omza&lXii 0 , 

COX'S,?.. i<7)m2A-/l/;!,tc<};-o-r^h$v^F-y hSA^W 

fial- 1. lg 4 ^ nvw . y x'yi/^A 2 2 KWTS.<r)^ 
•c*o, :L<mA)^)vx\,zi'>x^ycMt^%W£ 

[0 0 39] 1-5 ^m^-^ivxmm 

%%m^m.-^h^)^i^x^-o\\x. 04rft 

yh-m<. #AVI.x<?)#M^(CttL;tP 1 K P2 1# 



1^ 1 AVkxto^^?r^BJ L , 1^3 AVi/XiOiiiBj{i*a&-f 

[0 04 0] t-f. l^lA'/kxji, 04 4'tw^-ti-5 
tc, -?-omEtt*<4'^«{iVm*^ii>X^'-hU (PI 

1 ) , '^mmmmi)^t,i^^<r>m.s.'mecy[X' rmi 
«7)fyc«aj t Lt:coft±€f4vPMtT-±#L ( p i 

2) , ft±sfivPM^ef^itia7t'(t*t^#^i. (PI 

3) . mz. ^lfVi'Xcr)%E.mi. fi±m&vPM*> 

■th ( P 1 4 ) , 

[0041] <I^t\ 3E«B#Ol:E^ffi<9CMJ;'5i)»C 

^wcmiiLVLtxiSiTth'^izmtimii. smm 
m^i 7<nm^m)mmp^mm-^zm.^tix\^ 

hh\Airyxw^X'hh:itti^^ti^'^^. 
[oo42]-eLT.iii fvvx(r)msm± . mm. 

y 'L.m^mwmmmhfdii. ( p 1 5 ) . wf^m. 
firvm^t±#-r-g. (P16) , c:;t\ &-kM&yp 

x<nm\i. A>9<m^wm {^vj^it^jvvm t 

m-m^-^iix\'^h, 

[ 0 0 4 3 ] ^ 2 yv\^x(7)mBimi.i , ig 1 ^ vux b m 

l-*^€fiVm*^fcx^'-b t ( P 2 1) , RlrScomjEE 
W^C St' rm2cOft::^lfaj k LXc^mJ^&VP 
StX'^^tl (P2 2) . ;cOll2AVl^X(^ft^fi[ 
VPSJ4. Sl-'-?;^XRI/■m3>''?;^Xc^)g;*;l;fiVPM 
J:Ot/h$v\ ^UT. m2JVl'XconM&li. WckM 
fiv p s ^M^iefra^-(t*il$ tfcf^ ( P 2 3 ) . m^co 

mJE^)ieeDSSr4>-ot4'ra^ffiVmaTTI^-ri> (P 
24) . ^rfc, m2AVt.XTJi, ^EUNNOUff^E^C 
s coS-A«J5cmWc7)«JE^E<9 D s J: O t>:^# < J: ^ 

[ 0 0 4 4 ] II 3 1 ^■^Ji^x t m-^j:<7)X'^m 

!i€Bst I. *\ ^ 1 AVL-x i ^ 3 y vux t (om^m^m 
ma. m\m(^'&ttc'>x'^^^. ip*>. ^mcrtio 
i,zmm±i,z± K -/ h i:mm'«m i AVkxaz/ms 

rBi9<)ic^PBiPiiT-ttai$ til) j; T c:Sr-^T , mmz 

li. Mttt'EP»)iiSB2r 14. 4 k H z ft S i: . + K 

hm<r)^ yi'm^tmmi2 a . a k h z jcis^? 

ixi. tt^. mi^v\^xt^3/<)uxt<r)mmmi.. 
7't)y}.^.y K 1 ocr,^±mmmmi,zWi^^nx\,'>i. 

l0 0 4 5]m^VUX<7)mSi>. mi~^3AVl/Xt 

Piaiti. 'iim.mmij^fiX^-vbx (P4 1 ) . m 

Hi r^3cofb^ffij t Lxmmm&:miiLVP 
NiT'±#t-5 (P4 2) . -etT. ;«S;*:«fi[VP 
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i:MiiLVPmt. lg2AVPX(7)ft±mfiVPSJ;i9t/h 

[0046] ten. m4<P. P 1 2*f r||i(0«J±±# 
jSJgj , P 1 3*5 r||i(OS::;'c«fi^^iftJgj . P 1 4 

. p 1 r+paimfiaffl^^j iz^ti^mm 

r^2««±«ffi*t}tiS»j s P2 4*>' r||2<7)«ET 

[ 0 0 4 7 ] , msm^co^Jvi-:^mi.izi tjx 

IV'TI 2 2 Aftjeo > (O^-fbimS: H 5-07^ ^W. 

[0048] f\i^WSDJ n^^Zhi' P 1 1 <r)W^X'\i. ;< 
fltzm.^Zhh. W,Z. 4'IS«fi[VmA>4,ffc^ffiVP 
t-Cffi^l^±a2 7*JM5St, y>.-X:^XAOti</X)\, 

'k2 2KHz^\t'^tflh, zffiht. E:hm.m2 7 
{i. smmm'Fi icowmmmtfzmmvmt 

oti^^\^j2.iiximi<7)m.izmL^j:^^m&mmrc 

ft. «:MlfiivPMS-«i^S, 

[0049] P 1 4<04fc^,-ri±. :!<-XAX40iyX 
)VK2 2K(r)m,z^WiLLfi-mx\ WXm^\ 
WckM^y PMi)> ^>«®mfi V L t TMmzWiM S it 
zixt^z^y)^ E«iil!i^ 1 7*>'#*t-cffi*^^ 

2 7*^'TOL, ^ X4 O^VX/PTt 2 2 AOttffi 

mmm'f-iicowmmzmtii.mx'mm-t. « 

-X^X4 0 co^^tm< . -e LT , P 1 6 <n^X' 
fi. ^ X 4 0 *<5iai L/trtt^rEliiihF 1 7 ^ 

W+rattfi V m t T?E«-r -i. . ct "5 . 

'f-iimmLXK-hmM2 immL. /X)vk2 

[0050] 06 SI2^t;t.XSr#MT'ffmii«l^ 
1 7twEnjDLfc:^'&iO-f yi7i^8jtt^,A%$nTV^ 
*®SfaVmtcS,|,P2 IW^t^T'li. ^-X7:;X 

4'PBi«{avm*><^g:^ffivps^r# 

E«igilT17*i)RilLTffi:>]^^2 7 
A^Mg-tSJtii^), ^-;^;i&x4 0{iyX;U2 2Ai*iK:?l 

t^jitfLl), P2 3c?)^t^,Ti±. ^-X;^/X4 0A<S<7) 



^■fl). fi!oT, ^:iX;i?X4 0^, yx7k:M:2ArttC 
?l§ji*it5t^^T-$>l>, ±i-z. %2J'^)VX<r>m:kMR 
V p s«4, friem 1 ^vvx(7)m-:kMBy P M J: t te^-^ 
y^'^2 5*^^>E^j%±S2 7l*lt3griAt'&-< 

y':'miniJ-^)vx(7y^'^i ^>^-^v^. 

[005 1] fi:>!JH2VP S*»(i>*^fiVmtT'ff« 

1 7 ^M^it I. p 2 4 (7)-mx'ii. K.mmi=F 

1 7*J<**LTE:']*4g2 7*5«ai^S. CixtcJ: 

E:^)^^2 7rtfciEff!i'«*t. ;><:::X;^rX4 0ti 
yX)VK2 2AmW'^zmX^l.^^iXl (P24a 
'?)*t^-) . ^LT. yXjV;^2 2At^i:>Wyti:4y9m 
t^^^^iih (P24b«^^) . otO. ft:»c«fiZV 
P S^/h§ <1-4^ t {cj: 0E:^I^4^2 7 WcSEAS 
•t*-^'f>'^fi$-^>^< t, A^-o, ;><:iX;^?X4 0Sr?l^ 

a^fcmTi§v ^iEE:^i6ioE;ii ^^<b^^ $ -it i. 
46. Mi.<f. ^i^vi'Xi,zxt-( y^m(r>mi/'5mm 

[ 0 0 5 2 ] 07 \,Z\i. '^4J^)vx^mxi±wm^ 
1 7(zEpSDt:'-v:*^(7)-< y^cn^WiW^^^^^ixX^-^ 

s. *-f, *fa«ffivm{cftSP4i<7)4fc®t:i4. nrfB 

Pll. P2\o:iimtnm^z. :^~x:hx4Q\iyX 

)vn2 2Ai}-t:,m=^^\t)hA,tmm},zhh. mz. ^ra 

mNmii^^m^m P N t-C'EmiSIS-f 1 7 
■tl-fc. EWii!>?l 7*5iR«tTE:'j^S2 7*ip 
mthfz^. p^-XtiX40¥JX)Vn22h^\,z^\% 
aati^. U^L. S;'^l;{iVPN(j:/jN$i^Jt*^. 
X;^X<7)?l^3i;^*{±fil7!)»-e*)l.. fcMUfitVPNSrffl 
B#rBlJtm^-tl)P4 3i0mmi. ;><-X;^X4 0{i 
/XiVjK 2 2 Hz'^Ltzm %jktKfz^m.iymLX 
V^S, -eLT. «;*^ffiVPN*^ii>+rBTOfiVmtt'E 

mm=i- iii'SfM.%thV4 4 nmsxM . 

S2 It^Wm-htzlh. y=.XtXA 0iiyX)yR2 2 

A<Datiiimi,zmfxwLm^fit . 

[0053] zff>j: d i,z, m4^'?;i/x(i, m^^mm^ 

'notzib. S:f)%^m2 7mE:h^^^'J'^^j:<. JX 
)VK22Ati^t^A y9mc^^^^\iZ^-Xi]X4 0 

imh%\,zmmi^H-i.fz'^ . jx}vk22 k^^^-j 

rT'So:t O-t-SCl fc J: t yX;l^2 2 A(?)iS 

[0054] 1-6 S 

mi>''?;PX (ffH-yh) . M2AVl'X (/hK-v 

. w,3)-^>vx {^Y-vV) . w,4)'^)vx {'mm) 
^--±i-z\imm}^x^^w^m-h-nm^. 04^ 

[0 0 55] ±»L;tJ;-5{c. yvWJx^x 3A^f> 
7 7f-lHl8&14^5:^tX-^7f-[llB&l 6HJpi5SEp^ 
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[00 56] mUi. K-yhSrJ^BgL^V^teK.yh<7)J» 
3 ) . 2mm h' •/ h-C;»cH v h Sr^fiSfl.^ ( 

Ptwc^^^. pgiitti^ (00) . mmm2i (o 

1 ) . Pi'WffiS ^(10), l!ifM4 S: ( 1 1 ) <7) i a 
[00 57] ^y9mk^^Lts:^^*.Y-JV(mWi^l 

4»JIBI4'{i roj S-EpjirtS-*. '^An}vx<n%^h 
WSi^'tX r 1 J ?-EMD-rfL{f. ^4A-;l'Xco;^SrflEfl: 
iSlJ^ 1 7 tcSD^ ^ ; t I. , 0 . Pa'lfflil 1 ^ 
S^-t2 h""/ h<7)T-^' ( 0 0 ) ^4 f'y hr-:?' ( 0 0 

01) fc:ai)?(Ta-K)-r^;fctcio. Ay^^^m^ 
ttaiL^v^m4 AVkxco;^s-ffmigii^ 1 7(cEi]jD-r2. 

I., 

[00 58] nm.\.Z. X'f >yf-IlII|16(C*ftt. 1^1 

m2^^•;^x^c|slw§•t^•c r i j ^mm.\t. o 

4b'-y h'f-^ (0100) m«<^^>f 

y^?iSS:teiia{c«?ii§iJbTi5giSffi2 -k^m-h z tifi 

X%h. 

[00 591 [5]«t:, 4f-/bT-^ (1000) 
^ •yf-ES&l 6fc-^^a{i', miAVl^X(7);^*SE«ffiii 
T 1 7 t:EnjD$fl, CliltC i 0 . ffiUKtC* H -y h*< 1 

mmi\.x'^mmt'^%^^fih, 

[0060] |Bj«tC. 4f-yhT-^' (1010) 
A y^ms 1 6 t-^;tixtf . (f K h S:ffM-ri>^ 1 a- 

ypx2Sit/^'m3^NVi'X<7);^*>E«a^ 1 iKz'im^fi 
mx2^m\.. ^^v'pmmx^'^^'^xm.mz 

[0061] ±35(7) J; a tc, #IB«jAVk;^ft{c l b' 7 f 



^(nmzi. nxfm'mm)^]vx<r>7i.^mK-thzttf' 

x:%h. :L<r)mmf^)Vx^tv^ix\zm'^Xt>ii^ l 

r4Ct::Etl$ni.. ^rfc, 114 AVi.:^f-^B&-t^Jl^ 
li, *IH -y hcoP^Pfi 1 S: ( 0 0 0 ) , /hF -y hc7);!).c7) 
I^iaffi2 ( 0 1 0 ) . K 'y Y<r)7^(r)^m.^ 2: ( 1 

00) . *H<yh2^fc:J:&:*:h'<yh<7)|i^ffl4* (i 

ODcOi^tC. 3b'>yNcOx-^'SrX-f -yf-im&l 6 

[0062] <5^{C. 4 b>y hCOm^f-^^^XA 'yf-HI 
8&1 6^t^;t§^ftfl<)ffl«tov>T. HSco^S^HSr 

[00 6 3] ^-f, #yX/Wc;-PV^T<7)2t:'7 

<1 ( b 1 , b 0 ) fi. ±^L!t4 b'-y 
(Dl. D2. D3, D4) (3ai!?§ti/v:1^ST'aJ:^]>'>' 

•y7r4C(l|e'li§ixTV->i., ^;T\ Dl{i||lV^V^ 

xom^i-^. D2iim2Jvux<7)mm^. Dsim 
3JV\^xcrmim^. D4itm4J vi':^(m^it^X'h 

1, z<7)4t'yhm^T-m. -mmmmzrv 

yY'\'y Y 1 0(D^y XMzMmtfzXA 'yf-ES&l 6 

[0064] zzx\ ryyh'^-y Fi Oioyx;uffc$r 

nffltL. SiM$*[6]C0*l>f5Stfc{t-Sl#goyX 
;K7)EP^7-'-^'5r (Dll, D21. D31, D4 

1 ) , 2#B£7)yX;l'C091^T-^^ ( D 1 2 . D 2 

2, D32, D4 2) c^i:-5t:SL7tJ*^. Mx~>' 
X:?l 3tC{i. ^yX;^tov^T^0Sll''^7^XSi^R^I■f 
D IOt-^' (D 1 1 , D 1 2, D 1 3, . . . D 1 

m^z IX . X;Kcov>-C<7)m 2 AVPXMS^ft-f-D 2 
tfOr-^' (D21. D22, D23. . . . D2n). 
^y XyWcot^TOlS 3>'NVU:^)MtR^-^D 3 iOr-:^ 
(D31, D32, D33. . . . D3n), :^;y X;l^ 

lz-o\,\X(r)m4yvi'xmtKii^D acot-^^ (D4 1 , 

D4 2. D4 3. . . . D4n) ii\ -mimm^X'iy 

yhui^'xif^isic'&mtrih. 

[ 0 0 6 5 ] J: 'oMwmizii. mti-mm^vuxt/^ 

m.t imz. mmm^vvx^mm-t^ ^^T-9if 

x7M^vX^'13(clKjM$h.5. -eLT. mh-th 
AV|/X<0^4l3|5ll9^-frT. v7 M/vX:? 1 SA^ieiS 

■7-yf-|II!S14(c^§n/cBl^T-:?{S. V'<>;l/>' 
7^' 1 5fcJ: '9W^ffi{:#ffi§nT*»^.:^-< 'y^HIK 

\(>^zx-h^ixh. 

[0066] mm. 08(:^-riD< . ^\n>VX^^^ 

m-h D 1 ot-^{±. m 1 >"?;i'XcoitBir«om4>''?/i/x 

^±flaraF*q(ci/7Mxvx^i 3iciKji$iiTv^i>, -e 

LT . 1^ 1 f^)\^x<rMMz^h^X =7 7 ^ft^*>'a{^)§ 
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^iXfzDl coEn^T- ^ a . y 1 5 te; i -5 T 

fWf^^c»6, ^'v^^§i^7)^y^'®;i,^ 
tt^il?i^, Zc7)y(y^'mmim&izmLX'P\^yh<r) 

r 0 J ThiyXMi. m i AvuxA<ff«i)-? 1 7 

X. D2<7)T-:?s D3tf0f-^'s D4<Or-:5'(is ^ 

[ 0 0 6 7 ] 09{i:, i^mi)^l\^X<m.?)~^h^\.Zi, •? 
#4.it^>'N-^'-ySr^LTV^S. i^titi-St:, 4t' 
-y h(;)E|]#:T-^' (0100) 2r-l-;t*ttf/h K v S*\ 

(10 00) S:4;cil(f*K7bJ!p\ ( 1 0 1 0 ) £4 
i.Ut^Y'jY2mzi.t-kY-iY1f. {000 0)5- 

[0 0 68] tt:. l29*OSTStC5KfJ:ot, 
r—9 (0110) ^H-tKM. ^hK -y NfflS^O-^ 

cO-Y>':J'?mtttBLTV^S^T'J)l.. ^fLfclijtfc. ft 
*?Cc* H -y bffiiw-f v^^iS^DtHi <X(c^h -y hffl 

(1100) $:-^;ttKl>'Wxat/m2AVl.;^$-S 

■y h^BS^o^ y^?g^S:;'j|£^2 7i^(c«-ri.?t«^ 

[0069] :^mm(ommi,zj:inx. ^miTinm^vix 

iznm t" -y N X- ^ 5:1. EP^T- 5: -f -y ^ 



[0070] Mtmizii.. 4" H -y hfflSO^ >^'5fi$:P± 
i>'-?;i^xaufm3>'VP'Xi:/hH 7 hfflSco^f 

ixmmmi. /M<>y Nffl^c7)-<y^iis-D±aj$-ti-.i. 

rm2<50|igti<ij hLtsOPgPM2, +K-yhffl^<7)-< 

StXcf h'-y hSaco-f y^'fiS5r2-:>n±{U$€-& r®4(?) 
Pl^ffij i:LT<0|igp4. «0^lt4g|(|<0|lglHi^*# 
/Xf\MlZ'ff^ZttfiX'^?>. 
[007 1] ttz. l|l>'^V^Xtm3v^V^Xi; coram 

isKi. r^jyh^y K 1 ocoS:^ia!f^»!{cigs$n-c 

mtxii.iii^-ti,ztti^X'^^. ^fc, m4>''^yi-;^§r=t 

[0072] 2. ^2C0||Jt<7)JB® 

<xic. m o^itA'01 it^m-:s\,\x:^mm^2comii 

[ 0 0 7 3 ] 0 1 0 i,Z9F;$tltz:^mi&cOjmff)mim 

^(O^y^moiih-^-timi^ Vi-xmrn 3 ^ N'yi^x 
b. /hH-y l-1S^(0'ry^'?g^tta3$-t^.SII2AVl/X 
^:::;^;&;<^»i!i§-frSlg4A;k;^t*^fc!l«3 

tix\^i, li-L. ^mmcommx'ii. 4'H«fivmtc 

[ 0 0 7 4 ] 1 yNVl.-;z.(S . mm^y y Y lyK/UCOK 

~xmiiLVBi)^ti>m "9 ( p 1 1 ) . mz. xc^m 

PMtXym^omS^^ecMTlMtt ( p i 2 ) , 

fix. zm:mmPMmmfi\mtmLfzm 

( P 1 3 ) , K-xmii.VBtXpm(DmE^E0iiM 

X'&Ti ( p 1 4 ) . :icr)K-xm&vBim"rh 

(PI 5) . ZZV. mW^'^SSM&DMli^ ^ 

Mimtmmi. :^~x;^xti'ms(^miizmi^^j: 
\ mmmmiz^^ixx v . 

[0075] m2^VUXii. '<-;^mfiVB*^^>3f^(7) 

VS.n^ecsih-yxmi^&ypstxl.^i ip 

2 1). miKmiiLVPSt:j(-X:^Xi}<mi(OimiZiS. 

fiiib^j:\-^m!^(mmmmmn-r^ (P22) , -fu 
X , m:mm p st-^m^io'ms.mid d s t"<-x 
«evB^t-<aT-r-?.. cici-c, ^SB#(7)i:jE^Eec 
s<7):Jr*^J!tm^omE^ie6' D s J: •? v^. 

[ 0 0 7 6 ] ® 3 ^^^WXli® 1 /-^/kX t l«I)et)c^(7)T1Ji 

B*P^{i. ryy N's-y h' i OffifkiMMz^^^ti 
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[0077] mmW)^:^li>m4JVl-Xii^ K-y.miiL 

vBi^c,&i^&.ypNtT±WL (P4 1) . 
{4v p N ^ ^«ig/-itm»L/i^ ( p 4 2 ) . ^-xm 

fiVBS-efiT-fS (P43) . 
[00 78] 01 Hi, ^mmmizi:i^y^m<r> 
ttttl^N°:?->-J^ LTV^S. HI c7)||iS(50Mt-a!^fc 

(^imV -y (EP^T-^' (0100) ) , 

^hi (1 000)). tt:, muVVX 

(EP^T-^ (10 10)), ^4>'NVP:^c7);2)L5r3ljW-r 
^^«•;>f:::X;^^X^^t«»;5i4i.^>i^l) (Ep^r-^' (0 
GOD). $ f>^C. eil^T-:? (0110) S:X>f -y 
•fIslKl 6(c:4x.)h.<f, »2A>xsi>'S3yNVPX§SI 

c 0 0 8 0 1 ^te, :mm<r)mii. mnmy<^^ o 

l,zm.tl Z t #'f # S . r n 1 coigftAVPX&tA'g 3 
^OlB«l>'^•;^X{i. '<.-X^fiVB*>^>misOft^^V 

PM* T±S-r.Smi <7)«S±#»» ( P 1 2 , P 3 

mfiv PMA^<^,Btrie'<.-;^^Civ BtTTmiW. 1 

mJEETI^^?^ ( P 1 4 , P 3 4 ) ^^Lxm^^h. 

$^ 2 mWiJ ^/i-xti , K-xmm b *^ Bifiei^ i 

:^{4 V P M J: 0 1 2 (Ofi^fi V P s 4 T± 

n-tim2cr)nE±mm ( p 2 1 ) t , B!ifss2<^ft 

;^fivp ss-*t^-ri,^20M:*:mSIHtW ( P 2 
2) fc, mieil2c7)«;)c«fiVPS*»f>l5iE'<-xmfi[ 
VBj;Tm-rsm2(7)^TI^»}^ (P23) fc^^ 
LTififie^fl-CV^I, i i ^!HrStfc^S»*«2-|»^^ 

[0081] 3 . mscommmm 
mz. mi 2mmi 3i,zmo'\,\x^^mm3(omm 
mmmmi. 

[ 0 0 8 2 ] 01 2(m3mi'Z^'ti^ 0 ic, ■^mM<r>m 



[0083] ^^'</i'X(^j^mz'o\,^xmm-r?> . t-r, 

mi^vuxti. +^<uvm^>f>ft^t 0 (P 1 1 ) . 

, +PBl«fi V m*^ m 1 <50jRffi«fi V L M * t'Sf^iO 

w±<am&DMX'Tm-ri (Pi2) . ^lt, r^om 

^j:^^mm.<7)m^mtzim^Lfc:m (p 1 3 ) , '^rnvR 
Wmtx-?JrM<oms^E&CMX'±^l. ( P 1 4 ) . 

<n'^jismvmi:mti (P15) , zzx\ 

t\\ |g3v'-?;u;j.{iBlAVUXi:|5|-}e«f S>0. 1^1 

/vuxbm3J-i)i'Xkcr)i^<^msiiyuy}'^y v i o 

(^m:km)mizi^^iix^^h . 

[0084] m2yVi^X\t^ 4'III€aVmA^<^Bt^c7)^ 

JE>siK^CS^t-:)TSl::*;lfiVPSi:T-_h^L (P2 

1 ) . M:±m{iVPSi;<-X;f!X^mMcOiiLmzmM 

L^j:^^w^(r>mmmmi-i ( p 2 2 ) , ^ tt, 

mMULW P s*>^>fl>rSiOli]±^)ia^ D ST4»ra«{4V 

[0085] m4^-<yUX(i, *^^fiVm*>/^>M2(7)^ 
ffi«fiVLN4-CTI^L (P4 1) . ZffimimmL 

nmmi-zmmim(P4 2) . w^m&vmfc 
mti (P43) , 

[ 0 0 8 6 ] la 1 3 {i. ^^mmcriimiiz^ s y^mco 

fc, ^2)-^)Vx<n^<nWR. 1^ 1 ^•;ux<7);^<7)S^. H 
1 AVi^;<,&i^S 3 AV^xc7)^^R. ^4 ^ nv^xo^sos 
fR, ||2>'f^l';^24tf|?3AVPXeDg|J!l?tcJ:-:)T, -eix-?' 
^^/J^^S^Olefi K •/ h , ^Wimm F 'y h , * K 'y b , 
tat«. * F -y h t:*: F -y h i:<7)*P^<?)iEfli H >y h5:» 

[ 0 0 8 7 ] c£7)j; ^ izm^^fii^mM<^Bm.x'h , 

k*>T'# 1 o|gl!)A7ux&y^|^3solElii>''f 
)VXt,i, 4>^<iVm*»f>^lc7)fl:ffifl:avLM|:t'T 
Kf'l.»lc^«]5TltSJg(Pl 2,P3 2) Me 

% 1 <ofHs«{av L M ^m-thn^i <r)mi%mmm 

m(Pl3. P33) t, OTeHl<?)ftffi«^5VLM*> 

(>m<pmmmvmizmmi-m 1 (7)+P4mef»«&?^ 
(P14, P34) fc^^rLTflt^^ii, m2<oia»^'< 

^t-xji. *fa«:ffivm*^tf,g±mav p s ^ x-iMth 
ms±^m^ ( p 2 1 ) t , mtim.-m.&.y p s ^ym 

thm^MiiimtWM ( P 2 2 ) t , ifieft:^ffiV P 
S ffie fH^ii V m i T-m-^S m 2 cO^JETI^j* 
J^(P2 3) i:$:^LT^«)t$^lTV^I,<I^:^!»mi:-t 

•Sif*«2~if*^5iciaMc^^ yi?i^i bst^ruy 
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C0 0 88] ^fc, ^m^x'htm. ^mmcmmizn 

h c06P^:t-:5"\cO^^S: T 3 - b' J; T^T T 
10089] 

[02] ryyh'\7 bBi!i|5iKc7)Sa5i:S^-tisiK0. 

[03 ] r^ivv^y Y<mwmfm^^-mm:^ 
0. 

[06 ] ^2(7)!|E|)jyNV^xS:*Sfet'E«jii)^(cEn30L 



[08 ] mmm^co^mm^v^x t ^■¥r—9<nim9 
[010] i^wm%2(r)'mmjm\z'^\^t:>fii>wm 

[0111 |g|&/'?;l'Xc7)iijK-'-?:J^-yS:j5rf rJ'^Af-^ 

[012] :^wMcom3commcommi,zm^^(:>iiimi 

[01 3] »^yl/Xc7)SjKA-:$'->'S-^^t-^'>f A-f-v 

1 r>jy^^>h^-y 
6 mmu 

8 ffiiJft^ffetHIK 
10 7''Jyh'v/H 

16 x^vi-m 

17 E«SII&^ 
22 A yx;i/;it 

2 7 E:^I»4S 
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